Aromatic side-chain cluster of biotin binding site of avidin allows circular dichroism spectroscopic investigation of its ligand binding properties.
Promiscuous ligand binding by hen egg-white avidin has been demonstrated and studied by using circular dichroism (CD) spectroscopy complemented by molecular docking calculations. It has been shown that the biotin-binding pocket of avidin is able to accommodate a wide variety of chemical compounds including therapeutic drugs (e.g., thalidomide, NSAIDs, antihistamines), natural compounds (bilirubin, myristic acid), and synthetic agents (xanthenone dyes). The cluster of aromatic residues located at the biotin-binding pocket renders the intrinsic CD spectrum of avidin sensitive to ligand binding that results in the increase of the vibronic components of the (1) L(b) transition of the Trp residues. Extrinsic (induced) CD bands measured with chemically diverse avidin ligands are generated by intramolecular coupled oscillator (e.g., bilirubin) or by intermolecular ligand-Trp exciton coupling mechanism [e.g., 2-(4'-hydroxyazobenzene)-benzoic acid (HABA)]. Among the compounds of which avidin-binding affinity constants have been calculated, two novel high-affinity ligands, flufenamic acid and an enzyme inhibitor thiazole derivative have been identified (K(d) ≈ 1 μM). Avidin binding mode of the ligand molecules has been discussed in the light of docking results. The induced CD profile of the thiazole derivative has been correlated with the stereochemistry of its docked conformation. The important role in the ligand binding of a polar side-chain cluster at the bottom of the biotin-binding cavity as well as the analogous avidin-binding mode of HABA and fenamic acid type NSAIDs have been proposed.